Trophic factors for cardiac myocytes.
During early neonatal myocardial growth, cardiac myocytes undergo a terminal differentiation stage after which cellular proliferation no longer occurs. Subsequent growth occurs by means of enlargement/hypertrophy of the existing cells. In an effort to dissect the molecular mechanisms underlying myocardial hypertrophy, a cell culture model of cardiac hypertrophy was developed in our laboratory. In this model, neonatal rat heart muscle cells respond to alpha 1-adrenergic receptor stimulation with an increase in cell size, total protein and the cellular contents of several messenger (m)RNA encoding fetal/neonatal contractile protein isoforms, and also that encoding the proto-oncogene c-myc. Similar changes in gene expression are seen in pressure-load hypertrophy in vivo. Recent observations on the production of peptide growth factors by the myocardium suggest an additional role of cell-cell interaction in cardiac growth and development. Some of the growth factors which have been found in normal myocardium include platelet-derived growth factor B chain, fibroblast growth factor (both acidic and basic), transforming growth factor beta, insulin-like growth factor-1 and insulin-like growth factor-2, and nerve growth factor. We recently identified a heparin-binding growth factor produced by cardiac non-myocytes in culture, which acts in a dose-dependent fashion to produce hypertrophy of cardiac muscle cells in culture. Preliminary work suggests that this is dissimilar from previously identified growth factors. Furthermore, the quantitative response of the cardiac myocytes to our growth factor exceeds that seen for other factors. Further work is necessary to ascertain how these factors and the alpha 1-adrenergic system interact to produce the different clinical forms of myocardial hypertrophy.